BIOCHEMICAL SOCIETY TRANSACTIONS an alcohol dehydrogenase of altered electrophoretic mobility, also synthesizes more enzyme per fly than do strains producing either form ADHF or ADH', and it is being used as a source of material for determining the complete amino acid sequence of the enzyme. As partial amino acid-sequence data are available on some of the tryptic peptides of form ADHF (Schwartz & Jornvall, 1976), we have been able to compare over 40% of the sequence of ADHF and ADHUF enzymes.
an alcohol dehydrogenase of altered electrophoretic mobility, also synthesizes more enzyme per fly than do strains producing either form ADHF or ADH', and it is being used as a source of material for determining the complete amino acid sequence of the enzyme. As partial amino acid-sequence data are available on some of the tryptic peptides of form ADHF (Schwartz & Jornvall, 1976) , we have been able to compare over 40% of the sequence of ADHF and ADHUF enzymes.
Tryptic peptides were purified and sequenced from native form ADHUF by conventional British sequencing methods. Ten of these peptides were identical in sequence with the peptides isolated from enzyme ADHF. A major difference was, however, detected in the peptide Ile-Glu-Asn-Pro-Ala-Asp-Ile-Ala-Glu-Leu-Lys where Asp (in form ADHUF) changes to Ala (in form ADHF). This sequence was confirmed by the use of the automatic sequencer. A large tryptic polypeptide (mol.wt. approx. lO0oO) was isolated from a digest of the succinylated enzyme by Sephadex G-50 gel filtration in O.~M-NH,. The N-terminal sequence of this fragment was established by using the Beckman 390A sequencer and was found to be identical with the sequence of the low-molecular-weight tryptic peptide shown above.
This AspAla substitution accounts for the increased negative charge of the ultra-fast enzyme and the observed increase in mobility on electrophoresis in the gel system of Ursprung & Leone (1965) . A similar amino acid substitution has been induced in a laboratory population of Drosophila melanogaster. Form ADHD is an electrophoretic variant produced by ethylmethanesulphonate treatment of flies producing enzyme ADHF (Grell et al., 1968) . The changed electrophoretic mobility of the mutant enzyme has been shown to be due to a single substitution (Gly in form ADHF to Glu in form ADH") (Schwartz & Jornvall, 1976 Early studies on the ability of extracts of rabbit muscle, heart and uterus to hydrolyse many different dipeptides led Smith (1948) to suggest the presence of many specific dipeptidases in cells. Capobianco & Vescia (1967) presented evidence for an alternative view; they reported that a dipeptidase purified 6000-fold from pig kidney could hydrolyse a number of different dipeptides depending on the presence of certain metal ions. Hayman & Patterson (1971) purified a dipeptidase from a mouse ascites carcinoma which also appeared to exhibit a fairly wide substrate specificity. However, in neither case was the purity of the enzyme preparation satisfactorily established. This present paper reports the isolation of prolyl dipeptidase from bovine kidney without the prior addition of MnC12, and on the multiplicity of dipeptidases present during the purification procedure. The pure enzyme can hydrolyse a number of dipeptides, some of which do not contain proline. 566th MEETING, CAMBRIDGE
Step (1): adipose and connective tissue were carefully removed from a bovine kidney obtained from a freshly slaughtered animal at a local abattoir. The cortex was cut into small pieces, which were thoroughly washed with iso-osmotic saline (to remove blood), and then dried. Segments of cortex (75g) were homogenized in 300ml of 0.05~-Tris/HCl buffer, pH7.75, containing 0.25~-sucrose for 2min in a Waring Blendor. The homogenate was centrifuged at 23000g for 3h 20min (rev. 10.5cm). As at all stages of the purification, enzymic activity against a number of dipeptides and other substrates was measured by using modifications of the spectrophotometric method of Josefsson & Lindberg (1965) or the colorimetric procedure of Messer (1961) as detailed by Akrawi & Bailey (1976) .
Step (2): solid (NH4)2SO4 (72.98) was added to the supernatant (300ml) from step (1) to give 40% saturation. The precipitate was removed by centrifugation and further (NH~)ZSO~ (73.5g) was added to the remaining solution to give 75 % saturation. The resulting precipitate, after collection by centrifugation, was dissolved in 30ml of the 0.05 M-Tris/HCl buffer, and dialysed against the same buffer to remove the salt.
Step (3): the material from step (2) was concentrated by ultrafiltration and was processed in two batches by gel filtration on Sephadex G-100. A portion (27.5ml) of the fraction was added to the column (5.0cmx95cm) and was eluted by the 0.05~-Tris/HC1 buffer at a flow rate of 60ml/h. The fractions which were active against L-prolylglycine were eluted at a volume corresponding to a mol.wt. of 75000f 5000 for globular proteins under identical conditions used for the purification. The active material from both runs was concentrated to 22ml by ultrafiltration.
Step (4): the active fraction from step (3) was processed in two batches by anionexchange chromatography on Whatman DE-52 cellulose. A portion (1 1 ml) of the sample was dialysed for 18h against l000ml of 0.005~-Tris/HCl buffer, pH7.75, containing 5m~-MgCl,. The dialysed sample (18ml) was applied to a column (2.6cmx 10cm) of anion-exchange resin which had been equilibrated against the same buffer. By using a flow rate of 36ml/h, unadsorbed material was washed out and the adsorbed material was recovered by means of a linear salt gradient (0-0.3 M-NaCI Vol. 5 in starting buffer; total volume 31Oml). The fraction active against L-prolylglycine was eluted at 0.2~-NaCl. The results of the purification procedure are summarized in Table 1 . At each stage enzymic activity against a number of dipeptides was tested to obtain information on the number of dipeptidases present. The results are recorded in Table 2 . The ratios of activities are fairly constant through the first three stages of the purification. That could imply that only one enzyme capable of hydrolysing the four dipeptides was present in the original supernatant or that a number of enzymes of similar size and solubility were present. However, after anionexchange chromatography the ratios of enzymic activities had markedly changed. So it would appear that in the original supernatant prolyl dipeptidase was one of at least two enzymes present which could hydrolyse dipeptides lacking proline. The enzymes were not sufficiently different in solubility or size to be separated by (NH4)2S04 fractionation or gel filtration, but could be separated by anion-exchange chromatography.
The fraction of maximum enzymic activity against L-prolylglycine obtained by anion-exchange chromatography was heterogeneous on disc electrophoresis at pH 9.4. However, the heterogeneity was almost completely removed after incubation with 2-mercaptoethanol. It is possible that the heterogeneity was due to aggregated forms of the enzyme which were dissociated by treatment with 2-mercaptoethanol. The enzyme showed only one component on gel electrofocusing and the isoelectric point was determined to be 4.3k0.1. The pure preparation did not catalyse the hydrolysis of glycyl-L-proline, poly-(L-proline) or L-prolylglycylglycine, indicating the absence of proline dipeptidase, proline aminopeptidase and tripeptidase activities respectively. It has long been known that Mn2+ ions are essential for the full catalytic activity of prolyl dipeptidase (Smith, 1948) . However, it has not yet been established what role MnZ+ plays. Previously, prolyl dipeptidase was isolated from bovine kidney in the presence of lm-MnC12 (Akrawi & Bailey, 1976) . The yield of enzyme (10%) and specific activity against L-prolylglycine of 1600units/mg were much higher than those reported in the present paper for the purification in the absence of added MnCI2. Further studies into the effects of MnZ+ on enzyme structure, kinetic parameters and substrate specificity are required. In the last few years there has been some interest in the application of enzymes in solvents other than totally aqueous media (Cremonesi et a[. , 1973 , 1974 , 1975 Lugaro et al., 1973) . A potential difficulty in studying enzymes in non-aqueous solvents is to secure adequate dissolution of the enzyme molecules. To obviate this problem wehavedevised amethod whereby theenzymeis immobilized by attachment to a polymer network capable of gelation in both water and organic solvents. Immobilization of the enzyme by covalent coupling with the aqueous-gel network, followed by exchange of the solvent component of the gel by the aqueous/organic mixture under study, enables a suitable molecular dispersion of the enzyme to be obtained without risk of precipitation.
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